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(57) 

-^S; (I) T'^$tv€>«afig!i»fc*5;ii:Sr4*«i-r5 

Kbl] ( (S bx Tei_x ) y Gei-y ) 3 Mi-z 
(I) (fcfc'U. xttO. 7^x^0. 9ro$6H<0»-C 

fotJx yl40. 8 S y < 1 <^3SBO^-Cfc!3 . zliO. 

8 8 ^ z < 1 <Offiffl<0|S-Cfe5. Mii I n fiO^/xfiG 

a-C*>5o ) 



(2) 



2000-313170 



( (Sbx Tei-,, ) y Gei-y ) 
(fzfzV. xfiO. 7^x^0. 9<Dmm(D^Xh^ . 
yfiO. SSy <l<OW^m(OW(i'^$>\) . z 0 . 88^ 
z < 1 0®ffl(^m-efcSo Mfi I nXtJ«/Xf:iG a S:* 
•To ) 

ia*^2l 0. 7^x^0. 8 5Tfc-5fi*^l tci 
Iff*^3l 0. 7^x^0. 8-efc6iS*^lX{i 
[^5^354] 0. 9^y<lX*h^m^miJbm3<D 
[K*3g5] 0. 9 4 ^ z < 1 T*fe5ff^JSl75S4 

i>^nn ?>tvTV^5lf 1 7!?M 6 <OV^•rn-;&- 1 o(c|E« 
[If 8 ] ^ e ^i^TV^5f**3g 1 

im^m 1 0 1 m^itmmmm<Dm^M 5 - 3 o n m 

ixSfS*^ 1 Jbm 1 0 OV^'rtL;6* 1 o(c|5«<^^^W1t 
If»*^ 1 2 ] If 1 1 1 <D\^^^f\.t^ 1 otdiS 

m,(r>^^mmnm^mmm^n\^x. m.m^z 5 o nm 

W±8 O 0 nmWT<^)l^-if-*^. HP*NA;dSO. 

5 &.±(DM^ \^ X o T*^ VfcMWl^^mm VX 

[ft 1 3 ] mJkm 1 7bm 1 1 (DV^-ri^;5^ 1 o{c|S 

mm-^-^m\zMi.xn. ^^BW(DU^^^^s^tl.o ^ 

^F^ (n- j ) 



z Mi-z ( I ) 

[ft 2 1 

ai T. ^1 T. az T. j32 • • ■ T. 

(fc/^c Eai +Z/3i =n-j <?r-rSo j 0 - 2 
^X(Di£M<Dm:o ^^-^10.= n - k ^mfcTWCo kfiO- 
7^ 2^-C(^SEmo ) t^mi.. ai T (l^i^m) 

!7 — P w(?D|B^^^fi5|tb. /3i T (l^i^m-1) 
^^^5^ra^C:^oV^T^i. P b < P e tfj:^y<'^Ty^y<^-- 

p b (Dmmyti:m^T^ r ^ t:^WLt^^^^^mmm 

[O O 0 1 1 
[0 0 0 2] 

^m^^trnxum- m^t^^mx^y) ^ mm-^^m 
30 mKmmm^ht^^^mm^^\^x\^^^o *fc. $e>tc 

[0 0 0 3] t^^*. 5 J^^ffi^blS^ii^ bx. s 

b T e ^^^m^^ ( S b 70T e 30) J: ^9 t> S b ^ilPJ(;i 

bybffi^ot(^;05*ge>tbTv^5c #^¥1-3 

0 3 6 4 3 -i-^StClli. (S b i-x T e X ) i-y M 
y (MJiAg, AK As, Au, Bi, Cu, Ga, 
Ge. In, Pb, Pd, Pt, Se, Si, Sn:Joi: 

[0 0 04] 

8f^#5fcd?>, 1 0 On s e c^S(DS^ra(JD*P^Ttl 

mtl.Xi'±^mmx:h^tn^ibixx%fc^ 

5^ b, ^^m^m^^m(Dm^mit/$¥^Bmmm:i-:>^. 



3 

S^^Tofco ^(o^^. s byoT e3o*SJiafi£ia^^?::)S b 

±IEOm^Jlx «6*C0Ge2 Sb2 Tes #afi<0«a^<0 
[0 0 0 5] L;6^b/cf;i5P,^ i^^m^<om^\z.X.f\.\t^ 

i:StPix5o lEg^iKf*^ brt^ii^Ji< ^ 1 1 0 

5o SbxTei-x (0. 6<x<0. 9) ^lESS 

fl. ^S«t^^(^^^{b?^S:65i 0 0't:mjm^{£<. ^ 

( ( S b X T e i-x ) y G e i-y ) 
[0 0 0 9] iittil.. xfiO. 7^x^0. 9<^iSffl 
yf:i0. 8 ^ y < 1 c^ffifflco^-efc . z 
HO. 8 8 ^ z < 1 O^H^^IS-T^feSo M(iIn&T// 
XnGa^m-To ) 

f^m (n- j ) TSr 
[0 0 10] 
lit 4] 

ai /3 1 a2 02 • • • am 

( ( S b X T e i-x ) y G e i-y ) 
[0 0 14] (fcffU. xfiO. 7^x^0. 9(7)®H 
0^-efe!9. yliO. 8^y < l(^4SffiC0^-Cfe«9. z 
fiO. 8 8 ^ z < 1 cO^fflOSTfo^o M{i 1 n&T// 

b<liInT*fc5o wwT% xliO. 7-0. 9-e*>'5 



(3) 4#5I2 000-313170 

[0 0 0 6] ^tz. -mz. m.^(ommitmm^&m^ 

10 ^J-m) fi*5Jt^^ L/b^*. 3tV^^3gS-C(7)fE®t■5Jtg 

[0 0 0 7] 

[^M^^^-f Sfci^!)0#^l _hl5RgM.^ 
[0 0 0 8] 

[<b3] 

; Mi-2 ( I ) 

/3m T. 

30 [0 0 11] (fzfzV^ Sai + S0i = n-j ti- 
5c j f±0- 2^-C<^)ttlC(^^o mHm=n-k^ilfc 
■r»o kt:tO-2^-COS«o ) ^^J^SiJb. ai T (1 
^i^m) *5^rat-*5l>Tfi. ISSSSrSiHSii'StO 
t-+5>^.^l5«^/^r7-P w(?DlB^^Srfi^.MU. 0i T (1 
^iSm-1) ?i5^PB1(CjoV^T^^. Pb<Pe^;i5 

^-5^ r !7 - p b o 15® 3t Sr fi^lt-r 5 )t ^«3if SI5® 
[0012] 

40 m^t Lr. 

[0 0 13] 

[{b5l 

; Mi-z ( I ) 

uv^TR5ffi^io. 7 1 -e^>} . »^ bv>±psfii 

fiO. 85.4*1:10. 8X'^5o x^5:;^#-r^*5 ^JfeS 

5^ [0 0 15] ±m<ot^m7b^^ht>i!)^^xo\z,^ ^^m\z 



5 

joV^T. S b/T eitf^J:oT^fH{l:iiS^^J®-r6 w 

[0016] ^fc. yfiO. 8Jl^Jil*}i-Cfc-5:6S^ » 
0. 94Xfe6o z J£v^^[S-e(D^at 

So 

[0 0 17] *^lef;l:^v^T^^. mmm(D^^B^mt0 

S b2Te3«07^:^a«3gSr^-r5^Sffi^S 

b ^(D^:^^nX\±$>^i>m'¥'^m^:k^ < S^fc^^ft 
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[0 0 18] f^l5«F^bv^^^^so#ffi^&^^sm^^. ai 

il^6. 8 A^T. $f*L< fi6. SAi^TXh^o^ 

th\^. m&^^^^(r>mmi}^±5%m!^KiTxh^:L 
mmmmc'mm^^^mtmmmm\:i:}s\.^xmmm^^ 

[0019] ^^^^c:;^3V^TSf ^ bV^_b|5^fBffifl. F 

^ttSp m5\^^ w^^^Mmm\c:is\^^xmm^tircit^ 

20 T#fetuyc I nsG esS b70T e22^M^^Siim^®^ 

^ (TEM) tc:J:§m^=-«ftlHlJFfffiiXfe§o m^. A, 
B, c, D(D#^fi. (2 2 0) . 

(002). (222), (1 1 1) (c:!lSMX^5o w 
<^lHiJff^T'^tt5A, B, c, D<?:)#.^tc:>y-i-5 ^ ^ — 

[0 0 2 0] m5(Dm^^m^m^ib. iB^Sfi. 

^^*^6. 4 A(OF 4 3m^r«^p(:iJl-rS;6^ 
^^^^6. 1 AcoFm3m^PB1P^C®t^5;^>^60V^-fi^ 

3 I n isS byT e a^^f*:, Xf^A g I nTe2<^F43 

40 t). Ag I nTe2<5^Fm3m^Famt-Mt- 5 

^S^> XfiAg S bTe20Fm3m^F«1S¥{CJS-t--5 

[0 0 2 1] GaSb^InSb{Ct>I^ C^raS^ 

fi^m^. lA^ Rtfme. 5At±mm5(om^^m 

^^:^^hnhtl^mi^L^^^m:(Dmtm^x^l5:\^\ ^<d 
r^fi. :^^m(Dmmmm^\cis\,^x I nRx//xiiG 

a(DW^jbi!ii^mxh^:Lttm^^iD'^^t. :^tib(0 

^^Bjbmt^tti^^s b-T e -G emmm^^if^m^ 

50 ^«at<?5?gj^^ffiiiLTV>-5:i t^^(^bTV>-5c 



T 

[0 0 2 2] **5. S b T e *S«a^ J: •? t S b dSigW 

J5g;Kli:^<7) as-deposi JO 

t e d^^^Tf^. mn^^n^h^tzib. ai^firtb^ 

(il^l 5 0-3 0 ox:) U±mJ^JiiTX*(Dmm-V<D:t 
:fyffi;d5^tf ±IE»^ UV^JigS2Rffi(?5fB®B«r 

[0 0 2 4] SBt«}SS{l:(c*5V>Tfi. I5®e«r^ili*-fr 

[0 0 2 51 m7L\t^ M^W-bJCliSfiri-S^rafi. il« 
2;x si^JLT. »^L<(i:l M s WT^-rsr i:365«F^U 

V>o ^IC):^'^^. Sttc^:S^f:i. il^l O—lOOO^m 
T*fc!9. MWOg^Ji, jiao. 1 — 1 0 // m-efc^o 

b^^^ti^o ^^itati:. Om/sSft-e 
[0 0 2 61 ^Vi-iJ^-Y i/-X(;iJ:5^US^<bogg. ^J;tf^ 
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8 

S*rfi)fio^^/w=¥-^>^ (aSiO'-2o%) 

W:. ii«e-^fitt£Dl/2J&L±tf 5o 
[0 0 2 71 ^iH«!J^{boK. 2*cou-if if-i.Sr<£ 

5 2#i(7>t*-A'T?SJeS{k^r?T5 w^tcJioT^iK^D 
^@^bbT;&^b. 2#@(7)if-^-C^JgfB{k^?tt5o s 

2:d5^®Kjt::^H/^:d^^*5;5»>-T'^J^"Ct -So w^-CRl 
5;e>^b 1 0 OlH]Sft(^:^w<-^^ h^tii^T^o ^ 
[0 0 2 81 ±ISt^*4^®fi:. ifiJ^TbtlSl^ffia^i — 

Rl<>:R2(0||Ji/h$V^;^:dS»^L 
R 1 i:R 2 ^r*^^^tLSTIE1it:a5 1 
0 (%) WT. 4#t-fi5 (%) Jl^T<hJfc5<J:5J--r^co 

[0 0 2 91 
[^11 

2 IR1-R2 \ / (RH-R2) XlOO (%) 
[00 3 01 m7L\i. R 1 1 7 %m.&(Oi^mWkWX 

ri, «l*aR 2*5 1 6 — 1 8%<D$6ffl(cfcixtf J:v\ t^i^^^ 

[0 0 3 1 1 IB^Soojp^fi. ii^5 nmW±-e*)6 

1 0 nmJlSJl_b. #(C1 5 nmJ!^iL±;d5jf^L<. ^/h 
SOnmi^T. 2 5 n mi^T;d5iif ^ fe^ >9 Jc: 



9 

^5MUV^fc^?)^C. <J: »?^^^bV^f5^S^DiP$^i2 5 n 

[0 0 3 2] ±mmmmi^mM(o^'^^—>^^y h^^m 

p = £ mi p i 
10 0 3 4] (w mi (^#7C* i 

Pi l^ytm i (Om^MX-h^. ) ;^^^":y i^'^^ffitc 

m^^iv^ A r ^ :^>^:d^—^mt3.i^^tixm^mKm^ 
-r5t>o;6^. y'9:^^^(DAT -fyi->^:^^m^^m<D->-' 
:^m}^xmm^thxmw^m't^h(07^)^<D\,^'rtl7b^x^ 

omic peenin g^^t\^^o:^^. —^^\C^FS 
^tl^A r :^:^X(D::^y<y ^X\^A t o m i c pee 
n i n g$a;^tCct 19 . A r jJi^J^^/n^ ^J^{C5!1A^ tl.'So 
^^<DA r fitci: f:?^ Atomic peening^ 

tuff. M^^^/i-^—At mM^^t^{i^:^j:\^^:L t^M^ 
(ttt«. iS^^/w^- A r (7)flg|*;d5S5: b < ^mtM < fj: 

^h(D<D^ m^i^m.^^^^tifcAT tm^M\^:^—y<— 

hmcv o i d ^/^oTWttlU. m^Mi.<Dm^^ 

Sr^>fh;^-^-^t* V^ (J. Appl. Phys. , Vol. 78 (1995), pp69 
80-6988 ) o ^oT. f5i^S4^ ?S A r 0. 

lJ[Sd^%i^_h. 1. 5m^%^mx:h^o ^bd. B:«e 

[0 0 3 5] :^^m(D^^&^mmmmmmi^<Dm^^<om 
(Dm^sm\^o\^^xmm'r^o ^mmxmmT^m^t 

p = 2 m i p i 

[0 0 3 8] (r:::T\ m i n^^g^^ i o^/uSftr-fc 

J9 . p i i (D^34(D^^/W>5^^ST'fe5o ) i^^Jl 

(Oip^fi. — «5:6^(Cii^l 0 nm>6^P> 5 0 0 nmT**> 

+^xhy). ^mmti.x(D^n^^j:^^j:^^^m^^^i> 
^t(ow^(^i^(Dm^^mm\cfj:<,x. ^^>y^i}^^^ 

(1. f^t-<fcSS«'^?g^«i$!|-r^i£ivM;65fe^yca?). 
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5c ^rT*v^5^•^/l-^^^^*p <hfi. il^TI5 (II) 
[0 0 3 3] 

[{be] 

(ID 

^i:}£(ommmm. fe5v^^i^^x, r/i-^^^,A^o# 

:^ic^mBiim^^ti^o ^mm(ounti.x\x. 
m^mm. it^m^Mi^. mmm^m. ^m^^\z 

mrnvx^^^th^, —^^\^{^mm^:ibm<^m.^x 

z n s ^ s i 02 (omi^my^m^ \^\i^%mmu^(o 

10 0 3 6] i^t)3gUfS®#tt^#M-r'5 

*0®;6^feM^ bV^ (T h i n Solid Film 

s, ||278# (1996^) . 74-8 !-<->?) ^ 

[0 0 3 7] 
[<l:7] 

(III) 

J?^f^5 0 nm|^Jl_h;6Sjgi^Uv^ ^-T^'S^. 

51^ 2 0 0 n mglT. »^ L < fil 5 0 n mWTm^"T? 

[0 0 3 9] l5&So^«i:li^^{ig(c^aiS 



11 

[0 04 01 ^^m(Dmmtmmm^^mmm'±. * ^ 

[0 04 1 1 ^ttgtc>E^-r5M3|sffi. ^#t^<D:^^VN 20 

WSIitt(^3c#CQfc*!)JilEO^JltCT a . T i . 
Cr.Mo.Mg. V, Nb. Z r ^Srii^fl:*P;tT J: 
v\ ^iDSi^a^o. o 1 — 2 oj!i^%sa-e*>5p T 

aRXJ^/Xlt.T i ^ 1 5mi^%UT'^^i-^T/U^=^^ 
A-a^^s #i-> A 1 xT a i-x (0<x<0. 15)?fc 

-T?. 51^(^5 0 0 nmJWT-e^^o ±'S^umm(ommi: 

4 0 njn&.±5 0 nmS^T t-r^m^iia^m^i. RMM 
[0 0 4 2] *^MOif ^ uv^®«^ 

±xm^^tix\^^xi>&< . ^fc. ^tihcor^vz^mm 
A^wti'f^tix\^^xhB:\^\ ^jx.f^. m^mAM(Dm^(D 

^mm±\z. ^mm(Dmi^xm^^'^m. ^mi^. 
^-r^mmt^m^^^nx. lesstcAt^-r^^t^^/i- 5^ 
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[0 0 4 3] lESJS. fSS®. RSim\^mm:^^<^y^ V 

[0 0 4 41 ■^^'^^(D^^m^mz^mX^ 515®^^ 

-^Tfc-oT. il^-^(30i8[fifi3 0 0-8 0 0 nm. *f 
^L<fi3 50~80 OnmSar-fcSo 1 Gb i 

t / i n c h2 J|^±(Di^ffi|5^®S^S^i-5/t:iB!)tC 

0;6>e>6 8 0 nm60Wfe36>e>#fe«?^U— !f— ^^PBpIBc 
N A;e»5 0 . 5 J[^Jl^7)^^&U>'X^fflV^rft:^^br— AS: 

[0 0 4 51 *^W-Cfi. BulEC0J:9(-^SK^^^€rlS 

ii-^-:?^ ^fsoTiSii^-efc^^ ^fc. ^^mx\t^ 

- SiSIi:^^ i o T it ^ * IEg5:-r 5 <7) ?a -C 

t> 5 @S -f-5> #tt ^ # 5 r ^ ;65 pj S 
?g^-r-5IS. ?S*CD2ffl^SB:&^t-J:'5IE®S:tT5 

S ^ :7 ^nV^;^ ffl * ft 5 3 fit W-b #fii 
[0 04 6] HI 1 fi. *«5gco|5®:;&fe(c:*5tt5IS®>t 

tl.)t#S®-^->5^Sr?l^^-r5^. (n-j) T (fciTcU 
jfi 0-2(7)^^) m=n-k (fcfcbkfiO^k 

yu^^iH^tti T (l^i^m) ^ <B>«?(0|E®^</^:^ 
lJ:/3i T (l^i^m) 3fc5NFra<o:^:7yNVu>^|KPHl?rf+ 

#6fc*!>i: tti +Z /3i=n- j ( j tiO J:!9:^t < 2 
[0 0 4 7] f2®<OS. -^-^5^ ratc^5V>Tfi. 
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tz. ai T (1=1-111) tC:jSV^TH. W.mm^mM^ 

T (l^i^m-l) Ji6^r«1^^:^SV^Tfi:. Pb<P 
e. *f*b<f^Pb^ (1/2) P e tt^^^<^r:^y< 

ratc43V>TMJl=f-r5lB&^(^^'?!7-Pbfi. i3i T (1 

^i^m-1) (Dmmtmm. iiiitPb<Pe. $f^b 

< fiP b < 1/2 P e .ht"^^^. P b ^P e ^/cCoTV> 

[0 0 4 8] ±m<omm:^m^umT^:it\^x<>x. 

:i<^5a^fi> #(cp b ^ 1/2 p e J: 

>f r;^/N-!7-P b^+5)^i£< t -5S{C®*-Cfc^o 0 2 
fCai =0. StL-tzmiC, Ph==Petl.itm 

^ (a) Pb^O («ffi/^S^) <J:b/c»'a^ (b) 

^fi:m^©^bTv>5o (a) x-l^^m(oW.my</i-:^\c 

(b) T*f^. :^':7y-^/u:;is^m<DP h:^^{^tAyt^O(Dfz 
J?). TL fiit^;d^fe+5>T^Sofc.'^^TT^5i9^ ;5i.o. 

iga{bjts^:^-r^#x.btt5fcde). (b) {c^-r^M-m 

#^ix5o ^^f*ffi>^^nT#TV^^G e T e -S b2 T 
es Mi£l2y€?^^^(Dm^X}^^ HI 2 (a) , (b) 

i* (D >^ p >^ r >f /VT* t B% K-^ - ?F^^ r D -fe >^ 

aK*^ — i^52 (03a:;c ^ U>r >^ ^ 3fc o T — dg-CO V? 
^5l€(5C>G e T e - S b2T ea ^IBSS^fflV^ 

(DXoti:mm:fjm^^m'r^!^^mm:^±<f£\^\ ^^^^ 
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[0 0 4 9] 

G e S b T e^—V^y h ^ I n S b T e^--^>y h^m 
m^:^>^<yi^ V l^i^T^^tKX^ G e I nSbTe]^ 
^#fCo :^y<y^])>^^m^. Ar;^;^iEO. 4 P a <h 
Ge S bTe^$^— hf-f^3 0 OWORF®;*}* 

JO 

[0 0 5 0] 

tt^mi : G 65 S byiT 6 24 (= (S bo. 75T 
eo. 25) 0. 95G 6 0. 05) 

MMMl : G 65 I ni S byoT 6 24 (= ( ( S b 0, 74 
T 6 0. 26) 0. 95G e 0. 05) 0. 99 I n 0. Ol) 
mMm2 : G 65 I n3 S besT 624 (= ( (S bo.74 
T 6 0. 26) 0. 95G 6 0. 05) 0. 97 I n 0. 03) 
mmmS : G es I ny S h esT e 25 (= ( ( S b 0. 72 
20 Teo. 28) 0. 95^ 6 0. 05) 0. 93 I n 0. 07) 

i^^M2 : G 64 I ni2S bsgT 6 26 (= ( (S b 0. 69 
Teo. 31) 0. 95Geo. 05) O. 88 I no. 12) 

[0 0 5 1 ] Tm(D:fjm^x. ±m(Dmmmtm 

^^rFmi^fCo 1. 2mmJp:(^RS^^(02Ky ;«7-/}C^- 
hS«Jifc:Z n S- S i O2 TnUmm (9 5 nm) . 
G e I n S b T e |E^^ (18nm) . ZnS- SiO 
2 ±^^mM (4 0 nm) . A 1 ^^^^m (2 0 0 n 

m) (Dm^^^^<yi^m\^xr)i¥^v. :i(D±\z^tb\z. 
y^y<y ^ ^\^^wmtmm\^i.x . munm(o%K^(om 
^m^^^n^mttg:ox\^^itmmm\cMv. 

*>J1 0 0 /im. ffitt^l. 5 nTn(O^F^jf^(DU—^—}f 

--Ji^4 0 OmWT'feofCo ^V^T7 8 0 nm. NA 
[0 0 5 2] fiP"^. 0 3 (a) {Z7jk'rm-'m^^<^->' 

mmm>'<^i-^i:m\^^x 5m:^—^<—9^ h^^b^^^io^c 

13 3 (b) \z^'t^-mmy<i^-:ymmmy</i- 

-^-^i^:yi5^^ail^UfCo :irT% HIS (a) fi, 
n !yiJ^jaMSTt:i>tif bT8 T-^— ^ t 8 T;^-<— X 
(•v-ij^pa) tr3gS«c:«fe»9aSb;fe^<^->-. ms (b) 
fil 1 T-^-i^ ^ 1 1 T;:^-<->^ (-^-iJ^ra) ^^SIC 
50 m^iM.l.fzy<^-:yXh^o \^^Tti<om'^h^mm<DU 



(9) 
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{@tc^>SiJ.b. ^-<X(D i\:iS^i.X, -#ai=/3i=0.. 
S^bfCo aiT (i^l-m) (C*5*t5l5^^<!7 — P 
wfi i tCj:e>r-^i ^O, piT (i^l-m) 
(c*5ft6^<-f T:?^^n"!7 — P b t> i r-J:b-f— b^o 

/^!7 — P e ^l^^i^✓'?l7 — P wCOJtP e/PwfiO. ST 

[0 0 5 3] fS®>''?!7 — P wHS — l 7mW<OPH5^1m 
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